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BECA ¥ 3KOAOTrMYECKUE OCOBEHHOCTH MAKPOINJAAHKTEPO
BAPEHUOBA MOPS '

B. I Bozopos

1. BBEAEHHE

Hacrosmas pa6orta siBAsSieTCH NpPOAOTKEHHEM onyOJHKOBaHHBIX HAMH CTa-
TEH, MOCBAIIEHHHIX BHISAICHEHHIO BECOBOH XapaKTepHCTHKH naanktTepoB bapen-
uoea Mops (1,2). BmecTo HCC/Ie I0OBAHUS H3MEHEHHS BeCa IO CTANHAM pPasBHTHSA
A MAKpOIVIAHKTEDOE B JMAHHOH CTaTbheé B KauecTBe KPHTEPHUs ,BO3pacTa®
B3AT pasMep Tesa. Y mpencTaBHTENEl MAKPOIMAHKTOHA XOPOLIO Pasaii-
UNMBL - TOMBKO JuuuHOuHbie Qopmbl. [locie wux upespawenns B ¢opmy,
BHEWIHE CXOXYIO C (DOPMOM B3POCABIX OpPraHH3MOB, TPYAHO GLPAeT pacmo-
SHABATh JAJbHEHMmMA pocT (cMeHy awmmex u t. 1.). JlaBath cpeinufi Beg, He
YUHTHIBasi pasmMepa ,BO3pacra“, sABJASETCH HENeJNecO06pAZHLIM H METOLHYECKH
HETpaBHAbHBIM. Pas/nuus 10 BeCy pasHbX PasMEPOB CTOJb BEJNKH, UTO HO/h-
30BaHHE CPEAHHM BHIOBBLIM BE€COM IIPH BBEIMHCJAEGHHH 6HOMACCHI IMJIAHKTOHA MM
MTHIH TVIAHKTOSAHBIX PHIO NMPHBEJET K OHGOUYHLIM BBIBOJAM,

OcHopHas 3ajauya HacTosmEeR PaBGOTH 3aKAOUAETCH B NOJYYEHHH BECOBHIX
XapaKTEPHCTHK OCHOBHHIX MacCOBBHIX BHAOB MaKPONJIAHKTOHA Bapeniuosa mops
C TeM, YTOGE MOXHO 6bIIO BLIACHATH CPEAHHE BECOBBIE XAPAKTEPHCTHKH 1D
pPasMepHBIM Tpymnam. .

Has pana Gopm Mb 06aagaeM CPABHHTENBHO HEGOMbLIIAM MaTepHamoM,
BCJACACTBHE HYEr0 NoJyyeHHbie HHQPH ONpPeAessioT TOJBKO JHIIb NOPSAOK
BEJHUHHBL Beca opranuamMoB (ocoGenno B otHowennu Coelenterata). Buisicue-
HHE oJee TOYHHX UH(pP BacTaBuiao Obl Hac ypesBHYaiiHO 3aTAHYTb HCCJAe-
JOBaHHe. G

MHOroUHC/CHHNE H3MEPEHHsl BEJHYMHBLI U BeCa ODPraHHSMOB MM nocrapa-
JIHCh HCIOJB30BATE ISl BLISSICHEHHS] HBMEHEHHIi BeCa M BENHYHHBI OPTAHM3MOB
B CBfisH C YCJIOBHAMH Cpebl, a TAKXKE HEKOTOPHX CTOPOH SKOJOTHH Opra-
HH3MOB. [l BCECTODOHHErO BHISICHEHMSI STHX BONPOCOB HEOBXOLUMO Ipope-
AeHHE CNENHANbHBIX HCCAeAOBAaHHH, KOTOPHIE JNajfu 6B MaTepHat, OXBaThIBAI0-
IIHE C HYXCHOR NOJIHOTOR Bech roj u pasauuHbe pafionsr Mops. Q6paborau-
HBIH HAMM MaTepua/a He o6Janaer Tako# noaHoToil. Tem He MeHee OH NO3BO-
JIAET OCBETHTH OTYACTH 8aTparuBaeMeie npodaembl. Bonmpocs mpoaoMxuTe b=
HOCTH KHSHH, HSMEHEHHS] BEJMYMHBI OPraHHSMa B CBA3H C (AKTOPAMM CPEAH,
BOIPOC ONTHMAABHLIX YCJIOBHHA CyIIECTBOBAHHS M APYTHE SBJAIOTCH HE06X0-
AUMBIMH 3JEMEHTAMH /il ONPELeNeHUst NPOAYKTHBHOCTH. Bojoema. Bumecrte
C.TeM KaXJAHH H3 5THX BONPOCOB HMEET M CaMOCTOATEJIbHOE 3HAYEHHE.

B Taéaune cpennnx BecoB uHdPH IS OPraHH3MOB BECOM He cBhime 10 s
oxpyraessl 1o 0,1 e, a nas opranusmos cBbime 10 Mz — 10 -LeABIX YHCE.

Ilonbayemcs cayuaem BHIPasuTh ray6okyio 6aarogapuocts B, A. Smuo BY
83, MOCTOAHHYIO TIOMOIIb M NPENOCTaBJCHHE MHOTHX & JaHHHX, & TaKKe
Jd. A.3enxesnuy u-A A lWlopsruny 3a meHHbe COBETH.
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2. MATEPHAJ

Marepuasiom A8 AAHHOTO HCCAGAOBAHHS MOCAYKHN NAHKTHUECKIE cBopnt
BCecosHOro Hayu4HO-HCCAGAOBATEABCKOTO HMHCTHTYTa MOPCKOrO pHOHOro
xoaaficTBa  okeaxorpaduu, panee — [ocyapcTBEHHOrO okeaHorpaguyeckoro
yHCTHT Ta, B DapeninoBoM Mope npeumyliecTBeHHo sa 1930 r.

Marepuan co0upancs raaBHbiM 06pasom ceTbio Hancena us rasa Ne 3, 50 cu
B puaMerTpe, B HEOOAbLION HACTH — WKPAHBIMH CETAMH M MAJbKOBLIM TDAJIOM.
Cerb HaHceHa fBHO He J0/aBAHBAET MAKPOIMIAHKTOH, M €ro KOJHYeCTBO
B Tpo6e OrpaHMYMBACTCA €AHHHYHBIMH HKBEMIJAPAMH. OcobGenHo Magao
matepuana 6el10 ms cesepuoro pafiona (Ill), Mo KOTOpPOMY HMEIOTCH TOJBLKO
JeTHHE H OCeHHHe cO6ophl. B ocralbHble BpeMeHa roja 3TH PafOHbl IOKPBITH
AbJOM, TO3TOMY TPYAHO DAcCUHTHIBATL HA NOJYYEHHE TaM KPYrIOrojut-
HOI'O MaTepuana,

Kak u aas Copepoda (1), mbl paspeanan BapexunoBo mope Ha psj pafioHOB:
[ — 1okHBIH pafloH OXBATHIBAET INPOCTPAHCTBO OT Mypmanckoro Gepera R0
75°N; Il — uenTtpaibHbiif pafion pacnosaraeTcs Mexuay 75—T77°N; III — ceBep-
Wbl paltloH 3aHMMAaeT CeBepHYI0 uacTh Bapenuosa Mops, BhIE 77°N.

HanoMmuuM, 4TO 5TH PaiOHBl PE3KO OTAMYAIOTCH 110 TeMNepaTypHbIM yC10+
pusM. Jlasi nepsoro pafloHa XapakTepHbl BBICOKHE H NOJOXHMTENbHBIE TeMIe-
PaTYpbl, B CpeiHeM OKOJ0 5°. BTOpOMY CBOMCTBEHHBI MNOJOXHTEALHBIE TeM-
nepatypel, B cpeadem 1°, m TpeTbeMmy paHoHy — OTpHIATE/bHbBIE, B CpeA-
nem —0,5°

[To ApyruM CHAPOJOTHYECKHM JAHHBIM 5TH PafOHbl OTAHUAIOTCH MEHee
peako. ColeHocTh B cesepHoit yactu Bapennosa mops (10 77°) MeHblIe, YeM
B 10XHOH ero uacTi. HachllleHHOCTh KHCAOPOAOM OYEHb Be/AHKd NOBCEMECTHO
(ot 80 a0 100°%, K HACHLILEHHIO), HA HEKOTOPBIX CTAHIHAX OHA TPEBbIIACT 100°/,.
Ilaunble pH nMaMmensiloTCH OUeHb Mano, K0ae6aiCh BCE BpeMs OKOJIO 3.

Takum o6Gpasom u3 Bcex GakToposB HaubO/Jee N3MEHUHBLIM SABJAACTCA TEM-
neparypa.

3. METOJIHKA

Oco6GeHHOCThIO HCCAENOBAHKSA BecoBOfi XapakTepPHCTHKH MakpONAAHKTE-
pOB ABAKETCA BO3MOXKHOCTb BECTH WHAMBHAYATbHLIE B3BEIUHBAHHA KANIOrO
opranEsMa. TO HMEeT SHAUMTEJbHOE MPEeHMYUECTBO M0 CPABHEHHIO CO B3BE-
IUKBAHHEM TPYINBl OPraHu3MOB, YTO MPUXOAMTCA AeAarTh AAs OOJNEe MENKHX
dopm,

MarepuaJ onpesensics raaBHeIM 00pasoMm Ha ChipOH BEC W pasMep Teaa.
B HexOTOpPHIX CAyuasX yAanoCh Onpenenuth u cyxofi sec. Ilpu B3BemuHBaHHH
Ha cplpofi BeC OOCYUIMBaHHE BCEH BHAMMOH BJaru C MOBEPXHOCTH TEAd Mpo-
43BOAHJAOCH (uABTPOBaAbHOR Gymarod. [IpH BSBEUIMBAHHH HMEJIO MECTO 3Hd-
ypTeabHOR KoaAeGaHue BecoB., IT0 KoAeGaHHE NMPOLOMKAIOCH HEAOATO, GHICTPO
HACTYNAN0 HEKOTOPOEe PaBHOBECHe, BO BpEeMsA KOTOPOro M JAaiCHs OTCUET.
OfwuHo nocae 3 MHH. HCNapeHHe HAYMHAeT YCHJIHBATBHCH, H HA NPOTAXKCHHH
10 mun. opranuam tepser 30°/, Beca. Onuir (CM. pHC.), NPOBEACHHbIH (1ipu yu4a-
ctuu T. . llanosoi) uan Themisto abyssorum u Thysanoessa inermis
noATBEpKAaeT 3TO HAbJI0EHHE. :

Ormeuennbie pasee (1) HefOCTATKM ONUpPEeNEHHs CHIPOTO Beca B NOMHOH
Mepe OTHOCATCS M K MCCJAEJ0BAHAI0 MAKPOIIAHKTEPOB. B CBA3M C 3THM MOXKHO
noKeaaTb, YT06L NMPH 3THX ONpeJe/eHnsX BCerAa nMpHMeHAAach OJHHAKOBAA
smetoanka. OCoOGeHHO BAXKHO TOTYAC XKe noc/ae o0CyHBAHKA huABTPOBANBHOM
GyMmaroit nepeHocuth npoby nHa 4alwKy BeCOB M NPOH3BOANTE OTCHET HA TIPO-
TAXMEHHH TIePBBIX 3 MHH. |

Mayuenne cuiporo Beca yCHAGHHO TNponaraHAHpyercs A. [1. Bauuorpa-
2 0Bb M, OXAHAKO MOAYYHTb CPaBHUMDbIE JaHHBIE JJAA OPraHu3MOB, PasHbIX 10
BeAHUMHE, (POPME M KOJAMYECTBEHHOMY COCTAaBY, B PasHbiX /1a00PaTOPHBIX
vCAOBHAX OUenb TPYAHO. [Mo3aTomy aanHbie CHIPOTO BeCa ABJARIOTCH JHMIDL uHd-
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pasH, ONnpeieaarulHMH MMOPAAOK BECOBOH BeJAHYHHEI OpraHu3Ma, # B JdJb-
HefmeM MBI CYHTaeM HeoOGXoAHMbIM 00s3aTe/lbHOE HCC/IeJIOBAHHE CYXoro Beca
epraunamoB. B sTom cayuae uudpsl 6yayT 6oaee HagexHul. [Ipu cobawieHux
HEeKOTOPOrO0 MHHHMYMa YCHAOBHH OHH GYAYT BHOJHE cpaBHEMEL OJHAKO 4aCTQ
matepran (k&K ¥ B HacToaued pa6ore) HEOOXOAMMO COXPAHUTH AJH Ealdb-
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HMamenenne seca Thysanoessainermis n Themisto abyssorum
MpH BHICyUIMBaHMM B TedeHHe 20 MHH.

O6osnauenia: [ —Thysanoessa inermis; 2—~Themisto abys-
S§0run.

Variation weight of Thysanoessa inermis and Themisto abys-
sorum when drying for 20 minutes. Symbols: /—Thysanoessa
inermis, 2—Themisto abyssorum.

mefimux uccaemosanuid. Kpome roro- 6uomacca XHBHX CYUECTB BOJXOeMa
B HACTOALIEE BPeMA ONpPejeNseTcs B CHPhIX Becax, B cuay sToro onpejenesue
TOABKO OAHOMO CYXOro Beca MAAHKTEPOB TOKA HEBO3MOXKHO.

E. B. Bopyukum (3, 4) 6bia npeanpuHata Goabuias paGora ¢ UAbIO
NOAVYEHAs PAasAHYHBX KOS(MHUHEHTOB, CHCTEMATH3HPVIOWHUX ONpPeaeJeHHE
seca. B pesyanrare npopeaennoft pa6ots E. B. Bopyukufi npHXOAHT K Bhi-
BOAY, UTO {yT€M METOAOB OIlpeAeseHHs ChPOro Beca MOAY4YHTL CPaBHHMEBE
pesyabTaTH HeBO3MOXHO. [IplTasch yAydWHTH NNJAOXKEHHE, OH MPHBOAHT
MHOFOYHCACHHBE TPadHKH, KOMKEACTBYomUEe YHHDHUHPOBATR HENOCTATKH
MeTOMMKH M caenath nnudpbl Gonee cpasuumbiMu. OTaasas X0MKHOE paGore,
nposefenuoft E. B. Bopyukum, M Aymaes, 4TO HCHOJAb30BaHHE 1nOIPa-
BO4HLIX KO3(DHUHeHTOB He yAydwwdT Aeia. BHeceHHsle MONPABKH HMEOT
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O4YeHb y3Koe npumeHnenue. Jlng APYTEX OpPrasusMoB, a TaKXKe AAS Tex xe
CAMBIX, HO DaSHOH BeNHYHHBI W B DA3HBIX YCHAOBHMSX, Ml JIOJYUHM PasIHuKbIe
HONpaBoYHNe KOsPuUHeHTH. BosbMeM XoTsi GBI NPHMEpP npPHBEAEHUs 06CY 1IN~
BaHYS K eNHHHUE BpeMeHu. Bonpoc 6e3yc/OBHO BakHbifi, # Mbl CAMH HA HEro
ykaseiBaem. OHAKO A5 PA3HBIX OPraHM3MOB, B CBSI3H C MX BEJAHYHHOM, tdop-
MOH TesMa, CTPpOeHHEeM HOKPOBOB XKHBOTHOIO, NOJYUEHHHE AaHHbIE OVAYT He-
cpaBHEMBL. Heawss cpasumeats Copepoda mam Chironomus nocie MunyTHOre
HX OOCYyIHBAHHA, TAK KaK CTeNneHb OGCYIIHBAHHA NoayuuTcs pasHas. Opuaxo
TIPH H3BECTHOH TPEHHPOBKE JOCTHFAETCA HEKOTOpPas eAWHOOOPaSHOCThL Feii-
CTBHA, H UHQPH NOMYHalOTCA BIOJHE cpaBHHMble. Tax, npu BspelMBaHEH
mecTH sK3eMuaspos Themisto abyssorum noNyueHH CaeAYIOHE OYEHb 6.Ha-
kne pesyabrath (taba. 1).

Tabauna |
Table 1

CpasHenHe MOBTOPHBLIX B3BemuBanuii (chipofi Bec B u2) Themisto abyssorum
Comparison of repeated weighings Ihemisto abyssorum (rew weight in mg.)

TNepsoe B3pewmpanie . . . . 15 54 7 3l 18 15
First weighing

Bropoe Bapewnsanne . . . . 19 54 8 d1 17 17
Secand weighing

3To y6exnaeT HaC B BO3MOXHOCTH, B H3BECTHHX TNpexe]ax TOYHOCTH,
MOMb30BATbCA JNAHHBIMH CHIpEeJeJeHHT CHPOro Beca. :

B pa6orax E. B. Bopyukoro sarparupaercs ouenb BaxHHA BOIPOC
0 ,KHBOM® M ,popmannHOBOM“ Bece. Jlas Hacrosef paboTH MBl NOJABL30-
BalHCh MaTepHanoM, (PUKCHPOBaHHHIM B (opmanune. Kpome toro o6paborka
Oul1a npousseleHa HE Cpasy NOCJAe OKOHYAHHS OSKCHEAHIHH, YNOMAHYTHIH
4BTOD KPHUTHYECKH OTHOCHTCA K (OPMATMHOBOMY BECY, MNPEANOYHTAS eMY
HUBOR BecC. HeCcMOTpA HA PAN TEOPETHYECKHX MPEHMYINECTB XKHUBOTO Beca Mil
BCE XE€ DemHTeJbHO BBHICKA3BBaeMCsi 32 (opMmaanHoBHE Bec. Coobpaxenus,
3aCTaBJAAOIINE HAC BCTATh HA 3Ty TOYKY 3PEHHA, TAKOBH: B MOPCKHX 'yCAO-
BHAX OCHOBHBIM HCTOYHHKOM [IOJYYEHHSl MaTepHata SABAAIOTCA SKCHEJHINH.
[pouseoanTy B3BemHBAHHE B SKCHEAHUHOHHBIX YCIOBHSX HEBO3MOXKHO., Ecam
MBEl OCTAHOBHMCH Ha XHBOM BeCe, TO TEM CaMbIM Mbl OIDAHHYHBAEM aCCOPTH-
MEHT OPraHu3MaMH, MXHUBYWMMH BOJIH3H CTaHUMH, DTH OrpAHHYEHHA HE 1O-
3BOJIAIOT NPHMEHATh 3TOT METOA B IIMPOKOM MaclITabe npm HCCAeLOBaHNEH
GHoMacchl Bogoema. HecmoTps Ha HEKOTOpOe M3MeHeHHe Beca, NPOHCXOASIIEE
nocne QuKCalHH, NOATBEPKAACTCH, YTO (OPMAIHHOBEI BEC MOCAe HACTyIie-
HAS ,YCTOHYHBOro“ nepuoja (depes mecsu mocte QULCALME H B, DEKCALHAX
pasAN4HON KOHLUEHTPAUUH) MEHAETCH OYeHb HEe3HAUHTeAbIO,

OBUIEE 3AKJIKOYEHHE

. Y. OcHoBHOM 3anayeit HacTosmeld paboTh ABJAAAOCH NOAYYEHUE BECOBOK
XaPAKTEPHCTHKH TJAaBHEAIHX mpejacTaBATe]ed MaKPONJaHKTOHa Bapennosa
Mmopsd.. Msyuenne pasMepoB OpraHW3MOB B TEYeHHe roja, OCOGEHHO B CBH3H
¢ (akTOpaMH Cpejbl, MOXET NPeACTABUTL KPOME TOro NEHHbE AAaHHLE MO
GHOJOTHH paccMaTpHBAEMbIX BHLOB. - - :

2. MarepnasoM MOCAYXKHIH PASAHYELIE NMPOGH MIAHKTOHA, cobpanubie.
8 BapeHIOBOM Mope NpedMyIecTBeHHO B TeueHHe Bcero 1930 r. 1o cesoHHLIM
paspesam na Koabckom Mepuamane cetbio Hancena Ne 3, "

3. Metoanka I'Z1aBHbIM 06pasoM IPOM3BOAHAOCH onpejeseHne CHporo
BECa MyTeM OOCYWHBAHKA Te/1d OpraiusMa (GpuabTpoBaibHOR Gymarof. Xora sra.
METOMMKA NIOJNYYH/Ia CHPABEAJNHBYI0 KDHTHKY DA3JAYHWX ABTODOE, MBI BCE Xe.
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CHUATEEM BO3MOXHLIM €10 M0JAb30BATbCH AAS IOAYUYEHHSA NHEP, ONpeaeNsomux
nopAnoK Beanunnk. C APYroft CTOPOHb, AN PASAHUHBIX leaell, HeOGXOAHMM
A8HHbIE HMEHHO 1O CHpoMy Becy. Hy>XHO OTMETHTB, UTO npH GOJBIIOM MaTe-
praje UH@PB CHPOrO Beca YKJAAAHBAIOTCH Napa/MIebHO USBMEHEHHAM pas-
MEpad, CJAe]0BaTENbHO, SBAAOTCA HajexubiMu, [ToHATHO Jaas noayuenus
TOYHBIX CPABHUMBIX JNAHHBIX 1O BECOBOH XapakTePHCTHKE BHJAa HEOOXOAHMO
KPOME CHPOrO Beca NOAYYHTB AOCTATOYHO OGHAbHbIE AAHHLIE 110 CyXOMY
BECY OPraHH3MOB.

4. B nmpouecce Hacrosimed paGors nposeneHo oxono 3000 sssemnuBanmil,
B pe3yJbTaTe 4YEro TMNOJYyYeHa BeCcOBasi XapaKTepHCTHKA 22 Bunos
MaxponsiaukTepoB. I'naHoe paumanne Gwlio yjeaeHo Amphipoda, Eupha-
siacea m Chaetognatha. -
- 5. BosBieHH CpeJHHE Beca M pasMephH PasiHYHHX MaKDOIJA4HKTEs
pos Bapenuosa mops (ta6a. 2). e

Tadauya 2
Table 2
Cpennnii Bec u pazmep MaKpOTAARKTepoB BapeHuosa mops
Average weight and size of macroplankton organisms in the Barents Sea
Crpoit sec Cyxoh sec Paauep
Haspanne | > B M2 B M2 T
Specles Raw weight, | Dry;waight, Size,
mg. mg. mnm.
Themisto abyssorum , ', ..'L'. A e 2 SR B II,O; - 32 . 6,6
Eheisto Nellnia ooy o Cai e T 460 | 16,0 P :
o spint, oo ) o AL S AR G i 8 o T - G
THSNNERE A B s o L S e T e 2?,05 -- }],0.;_
Thysanoessa .mschii (i F R L R S S - 41,0 ; -- . 14,0 '
Thysanoessa longicaudata o o o o o « o ¢ o o 0 o & 52 88 6,8
Thysanoessa neglecta « o o « » o « o ¢ 0 0 0 o &« 84 | — ; 83
Meganyctiphanes norvegica .+ v o v v w0 v 0 0. .| 41,0 |- 15,0
Skgilta eiegans 4 'sis Th. T mns v s SN0 SR 17,0
xsohniahamata.....'............_'. 84 - " 18,0

ITo oTHeNBHEIM pasMEPHEIM PPYNNaM NOAYYeHA CJeAYIomas BeCoBas Xapax-
TepucTuka (Tabn. 3). - '
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Tatiuga 3
Table 3

Becopasi XxapaKTepHCTHKA pasAHYHOTO pa3Mepa MaKpoujaHxTepos BapeHuosa Mops

Weight characteristic for different sizes of the makroplankton organisms of the Barents Sea

Sagitta elegans

Krohnia hamata| Themisto abyssorum Themisto libellula Hyperia galba
SR AR A AR R
S| Bs |85 | 38 | 85| g5 | 85 | B |38 | 85 | 3% | 38 | 85 | sF
. aF | &% | & | & 8> | B3 | 8% | o7 | R | 38 | &5 | 3
SE | 2B | w8 | &3 ;3 “? 28 | =% | mB | 28 | s | =2 | ¢E | =3
L EE Sr 8 Bg e £E B 2 EE A 3:, EE 4%
g3 |85 |32 | 6K |32 |2 |82 |33 |55 |35 | a2 | 55|22 | a3
23 10| 006 b 10 096 — i = F — =t = e
3—4 18| 19| — 1 — | =] 18 1,9 — 1 FBl s e FR
v mat - (Mo i o A -t =iy o - 3,00 06 2 25| =— 1 | 44
) M TS e ) e G 1 4,7 5 25 — {10 | 70
A P SRR U R SR P ) 71| 18 1 22| — 5 | 74
T—8 —| — | — 1| 04| 5¢ | 12 — | -] = | - 1|19
8—9 15| 0383|015 ~ | — | 456 | 17 sl Lo h el sl B R
9-100 14 | 06 | 0,18 31071/ 3 | 24 v | el L sl R T
1011 8 1.0,7| 0,12 9 | 1,1 | 14 | 26 5,1 1 | 2 o T g
1112} 13 | 08 | 0,03 6 1,5 2 | 54 EE B g e | el
1213 74 12 (o4 | 11 1,4 e il — 2 | 4 T e s
13-4 8116 — | 16 | 1,8 1 |10t A 2 | 47 88 bl iy
VEmer PR ] S T, BN Sl (e R L TR (e o8 (ISR ) i | vt R L (R
it LR G R B SRR 8 (L5 BT ) Bpeii RS s 2 B Lt R ] ol R
16—i7 90'| 3,0 |05 2 | 36| — | = | — 2 o9 earaln sl s
1718 14 | 3,1 |06 12 | 51 | = | = | = 2 1100 weii] il
18—19 27 | 37 | 0,7 B T T AR R (e b 1 [ e Cel T e Bt
19200 22 | 73 |08 14 1 63| — | — | — 2.~ anaenl g b el e
20-21 32| 86 |28 B 88 1.~ | =i ] = Sk
21220 27 {10 |08 6 |10 - | - e L WL e R
22—23| 47 |13 |09 9 |11 -] A PERS TS0 JER [ S
23—24 56 |11 10,99 5 |16 E ] [ P R D (e A S
24250 69 [15 |12 10 |16 SELR O BT R LI R R
25—2 77 {17 |14 4 |19 IS [t N A GRS St O
26-27 82 (20 |16 T ]2 _— ] == =] =] =] =] =
2728 115 |21 | 1,8 3 |23 - |- - =] =] -] =] =
2829 127 |27 | 1,8 7 |28 et D I i B B i
2930 121 (27 |20 6 |29 O T e i R, ) e
30310 112 |32 |21 5 |29 —_— —- ] = = - = =] —
31—32| 54 |35 |26 1 |44 —_— | =] -] = =] =] =] -
32—-33 27 |44 |33 2 | 46 — | =] = - =] =] =] -
B34 12 1398122 | = | -] =) =] =] =)= =f= ]| =
3435 8 |55 |34 1 (79 e e I N P S PR
3536 2 | 51 i s % A g £ AL il ah ik L
3637, 1|98 — ] === = = = = =] -
3738 3 |81 (e e ] R R B LS S I e W
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Mponoawenune raba 3

Continuation of the table 3

7— 8

9—10

10—11

1112
12—13|
13—14

14—15

1516

1517

17—18

18—19

1920
20—21|
2122
2223

23—-24
24—25
25—26
26—27
2728
2829

2930

30-31
31--32
32--33
33—34

34—35
35—36
3637
3738

Thysanoeéssa inermis Tl‘!’““"“;:t;"“ﬂ““' Thysanoessa neglecta %:sa:ywﬁem
g5 2§ 8k gf 28

BE | v | 5ol B8 | aw | 85 | s9 ) ge | 85 | ae | sg | 55 | g@
§8 || BRLRR(2f) R 2¢ | %4 L gk | 0 | 2 R ) 28
B3| 45 | 45 |95 | 85 | 4z (85 | 45 | 3% | 5 | 45 | & | €5
2 | =% | w2 | 52 |22 | 28 |'s% | =2 | £2 | =% | =5 | 28 | =
1 e 10 — ke o
4 —_ 14 1,9 A
6 3 36 3,1 Bk B
23 4 71 3,9 - | -
30 2 40 6,1 — -
55 2 28 10 - -
70 3 30 13 3. 179
29 1 23 20 4 il
14 1 3 29 8 15
21 1 6 e 11 17
14 2 — = 18 24
16 4 e -— 10 31
20 6 -_ — 8 38
24 9 — —-— 12 46
22 9 -_ — 8 83
25 7 - - 2 |59
12 4 e o i i
8 3 — — o -
1 s Acer — 2 | 93
Ly e - 2 |19
s b o 1 284
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lNponoamenne raba. 3
Continuation of the table 3

Dyphyes arctica| Aglantha digitale #ﬁgi.no :i’ Beroe cucumis Erytrops Clione limactos
g8 8g 28 28 28
?«é se | BB | oy M N R L R
g |3 [a3 B -T | R dE R0 gy %)
AR A AR AR IR AR
8F | 28 | =8 [ 2 wk | =g | 25 | = & = #5 | =k | 38| =
905 (% EE %G |BE |G |G| Eln|E|
ez | 22 | 2 | <2 & | 58 | 22 | 82 | 2 35 gz | 08 | £2 | 38
- ol s R T et e S5 B R NS B O e il il G
3— 4 2 0,9 e -_ — 14 0,6 10 28| — — — —
S Wb |20 8 LSl ezl sl S T T T
$— 6 3 3,1 1 38| — 16 1,2 3 7,0 1 1,4 2 i |
6— 7 1 3.8 — — — S 1,7 6 16 2 32| — —
T— 8 — — 2 L ] e 3 7.3 3 15 3 4,7 2 6,0
8~ g 1 7,4 —— — o 3 2,5 1 24 . o — — e
9—10 — — 3 14 1,1 — —  |Paam. 25 mm - - - | -
10—11 ol g 22 6 21 _ — — | Bec 496 a2 - — — | -
1112 — — G 24 s —_ — |Pasm. 33 mn e — — | e
12—13| — - 4 44 1,2 — — | Bec 314 x2 — - - | —
D e ot LR B R S R R ST b v by ot S Rl e
T L SRS G 820008 5 B4 d Tl o e I R N Sl e i
156—16] — e S L R ey o — - o — — — -
16—17] — —_ T R 8,5 —— — — — — - — —
17—18) — — 6 92 s 1 29,6 — e — — —_ o
18—19|  — — 1 120 —— 1 - —_— - — — — —
19—-20] — — 1 36 — — — — - e - 1 11&
20—21]  — —_ o — - — — - — — e e —
2122  — — 1 72 — — — — e o - 1| 228
22231 — - —_— - - — — — — — — 1 197

* 6. Hsyuenne mNpOAOIKHTENLHOCTH KH3HH MaKponJsaukTepoB Bapenuosa
MOpsi mnokasano, uto Meganyctiphanes norvegica, Themisto abyssorum,
Thysanoessa inermis, Thysanoessa raschii, Thysanoessa longicaudata, Thysane-
e€ssa neglecta 1 110 aHAJNOrHH ¢ HHEMH — Thysanoessa libellula wmeroT ABYyX-~
TOLHYHBIH HH3HEHHBIH UK. : -

XoTs B HauleM MaTepHajde OTCYTCTBOBAJH NHYHHOYHKE CTafMH, HO MOSABJe~
HHE B GOJILLIOM KOJHYECTBE B ONpPENeJNeHHOE BPEMS rOAA MEJKHX OpraHH3MOB,
KpyI/IOrOAHYHOE MPHCYTCTBHE OPTaHH3MOB CPELHEN BeJHUHHB H HCUESHOBEHH®
B ONpENeJEHHOE BpeMs KPYNHHX OPraHH3MOB JNAIOT HAM OCHOBAHHEe CUHTATE
UMK JKH3HH STHX OPraHu3MOB ABYXTomuunuiM. ¥ Themisto abyssorum, Thysa-
noessa longicaudata w Thysanoessa inermis wmenxue OpraHusMbl B 60JblueM
KOJIMUECTBE HMEIOTCA C aBrycTa 10 AeKaGpd, C/IJO0BaTeAbHO OTDOKAeHHe
IPOHCXOAUT BECHOH u jeroM. Kpynueie oprauusmur y sTnx bopM noasasioTca
C HayaJja 3UMBl M AEPIKATCH AO BECHBI.

Heckoabko HHYI0 KapTuhy gaior Thysanoessa neglecta w Thysanoessa
raschii. Meikue OpraHHsMbBl y HHX MOSIBAAIGTCH B GOJbLIEM uHcae ¢ pexabps
No anpe/b, CleNOBATENBHO, OTPOXKACHHE NPOHCXOAHT OCEHBIO B CAMOE Temaoe
BpeMs. K coxanennio, mo sTuM ABYM BHAAM HMEIOCH MO Mmarepuana. Mega-
nyctiphanes norvegica saswo NPHMBIKAGT K STHM ABYM OpraHH3MaM, sBJASACH
APKHM NDHMEPOM TEeNmI0MI06HBOrO BHJA. : '

otHoweunun Sagitta elegans wu Krohnia hamata BBHAY OTCYTCTBHSA
MaTEpHa/a 3a pAjd MeCAaleB CYAHTh O NPOACHKHUTEAbHOCTH KU3HH HEBOSMONKHO
¥ MOXHO JHIIb NPEAnOJaraThb Ha OCHOBAHHM HAWIEro MaTepHada O HalHuMH
OJHOTOLOBOrO LMKAA KH3HM. J F
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-ﬂpyrne BHABI MPEACTABJACHB B HalleM MaTepHane OTHOCHTEABHO caado n
CYAHTb O NPOAONKHTEABHOCTH HX JKH3HH HEBO3MOMHO. .

7. B CBA3H C HMKAOM MHU3HH CTOHT M CE30HHOE H3MEHEHHE BEAHYUHH
OpraHMaMoB, Cpenaaa BEAHYHHA H BeC MAKPOUNJMAHKTEPOB MeHATCA CAe-
Ayiourum o6pasom (raba. 4).

Tabraya 4
Table 4

Hamenenne cpeguere Beca W pasmepa mMakponaamkTepos Bapenmena mopa B 1930 r. -

Variation in average weight and size of the macroplankton organisms of the Barents Sea in 1950.

: OpraHns 3 :
% Organisms | Thysano- | Thysano- Thysano- Thysano- | Meganyc- Themisto | Sagitta | Krobala
Mecans ‘-\- essa essa lo:;s;u- essa tiphanes
1930 r. | inermis raschil data neglecta | norvegica S Sipgnas | hamate
Months of 1930 |
Nexabpp—Slusaps | 15* M e ® e gl 1 40 P
December—January| 9,6 13 6,7 79 15 8,5 16 19
®espare—Mapr .| 22 55 34 2,9 47 26 AL 59
February —March 10 18 6,7 73 6 Tt 74 18
ABDeRb: v i v 18 3L 37 6,1 26 £.19 10 4,6
Apail 9,9 13 6,6 79 13 9,1 20 ki
Bione- i viwivised 8 66 80 29 57 8,0 838 8,0
June 14 18 8,0 11 15 6,2 15 5}
Amyer Lo...f 21 | a5 | 85 | 78 24
August 9,2 15 6,9 6,4 &5 6,2 B
Cenratps: . o . . 57 ) 20 84
September 17 13 L 6,0 o i
Howbps & .o s -1 A8 56 9,2 15 145 49 B i
November 10 17 36 12 ar 11
Cpennuft  coipofi
BEC B M2 '\ o 4 :
25 44 e 8 1 8,5 -
Average taw weight, 48_ : !
mg.
Paamep o MM . . :
Size, mm 35 9 s 4 9 ar 79 o

8. B pacnpenenenns no rayOuHe uMeeTCs oOAHAa O6mAas AAA BCEX BHAOSB
sakoHOMepHOCTh. Bece Buabl, npeacTaBieHHble B HauleM MaTepHane, ABHO
IPeANOYHTAIOT JETOM TIyOHHHbIE CJAOH, 3UMOH -~ B TEMHOE BpeMf-— N0BepX-
gocTHle, OCo0@HHO SICHO 3TO BHIPAXEHO Y OPraHM3MOB CPEAHEro W Kpymn-
HOro pasmepoB. Meakue (MONOABIE) OPraHU3MBI AEPKATCH NPEHMYLIECTBEHEO
B TNOBEPXHOCTHOM CJ0e€. CJIEILOBaTe.IIbHD, MEHsAeTCd H CpelHAdA BeJHYHHA
ODraHu3MoB; 3UMON OHA NOYTH OJHHAKOBA BO BCeX CA0dAX, @ B CBET/IOE BpeMHA
roza oHa 6ojibiue B TyOHHHHX.

CesoHple nepeMelleHHss MaKpPOMIAHKTOHA, OCOGEHHO ,KPUAA®, HrpamoT
raasBHefiliyio poab B onpepeneHun GaTHMATHM OPraHM3MOB, NPHYEM MBI Ay~
MdeM, 4YTO 3TO CBfi3aHO C HHONOTHYECKHMH HpHYHHAMH — NIOJAHATHEM OPraHu3-
MOB B MOBEPXHOCTHBIE CJOH I/ DA3MHOXEHHS H OTHOIIEHHeM K csery. Ce-
30HHBIE H3MEeHeHHA OCBelIeHHS B INOJAPDHHX MOPAX HMEIOT 60JbIIOE 3JHaYCHHE
JIA BePTHKANbHOTO pacnpejiefieHds NAaHKTOHA. [IpeanosoxHTh, 9TO 3AECH
HMEeT pellaiollee 3HAYEeHHe TeMIeparypa— Heab3sd, TAK KaKk OOoAbUIIHHCTBO
OPraHW3MOB JKHBET HPH CAMbIX PA3JHYHBIX TEMIIEpAaTypax, a Ce30HHOEe H3Mes
HeHHe MecTooOuTaHuA sAsBAgerca o6muM. HMutepecHo, uro Tpecka nHraercs

* B yHCAHTENse NOKA34H BEC B M2, B 3HMEHATENE — pASMED B MAM.
* The numerator shows weight in mg., the derominator — size in mm
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B AeTHee BpeMs KPYMHbIMH NJAHKTHYECKHMH PaKOOODPAa3HHMH—,KPHAEM", YTO
FOBOPHT O 3HAYHTEJbHBIX €ro CKOMJEHHSX B NPHAOHHBIX CJIOAX B CBETAOE
BpeMs. .

9. Us daxTtopoB cpeasl raasHeidwnmu (B npeierax Hallero MaTephana
‘no bBapeHnosy MOpIO) SBAAITCA Temnepatypa u ray6una. [pyrde dakrtopw,
KaK KHCAOPOJ, aKTHBHAA PEaKIMA ¥ COJEHOCTL He OKAa3bBAIOT, MOBHAHMOMY,
CH/IBHOTO BJAHAHHMA HAa YHCJEHHOCTb. Bce 3Tt (daxropnl 04eHb Man0 MEHAAHCH
kax no pailoHaM, TaK H 1O BePTHKAJbHHIM CJOsM, Gaaropaps uyemy O6bla0
TPYAHO YCTAHOBHTb HX BIHAHME HA OpraHu3Mbl. JlAst ONGHKH 3HAYEHHS AAHHOTO
@akTopa MaTepHaJ pPa3buBAICH HAMH HAa YCJOBHEIE Pa3MepHbie (BO3PACTHHE)
rpynnsl. flenatb 3TO COBEpLIEHHO HEOGXOAHMO, TaK KaK 3HaueHHe NAHHOTO
dakTopa MEHSeTCs C BO3PACTOM, H 3KOJOTHS PA3JIHUHBIX BO3PACTHBIX TPYNn
MOXKEeT OTJAHYATBLCH TaK JKe CHJbHO, KaK 3KOJOTHS PA3HBIX BHIOB.

Meakue pasvephl (MOJOJble OPraHH3MBbl) B OTHOLIEHHH MAYGHHBI JAepikarcs
IPeMMYILeCTBEHHO MOBEPXHOCTHBIX caoeB (100—O0 u). Opranusmb 6osee kpyil-
HhHE COBEpIIAIOT 3HAUHTEJbHbIE NePeMeIleHHsI B TeYeHHe roja, 3aHuMas B pas-
Hoe Bpemsi (cM. m. 8) pasHbie CIOM. ODTH CE30HHHIE H3MEHEHHs B HACeJEHHH
pasnMUHbLIX CA0EB CHJbHO BYaAUDYIOT HE TOJNbKO 3HaYeHHe rayGuHbl, HO jaxe
H 3HadeHWe TeMmIepaTyps. BOJAbLIKMHCTBO mpeicTaBurenedl xpuas — Ihemisto
abyssorum, Meganyctiphanes norvegica, Thysanoessa inermis n Thysanoessa
longicandata—saBHO NpeANOYHTACT ,BHICOKHE" (B ycaoBuAX Bapenuosa mops)
temnepatyphsl B 2—4°. Ws nux Meganyctiphanes norvegica npeanountaer Tem-
nepatTypsl eme OojJee BeicokHe B 3—95°. K 9TOii ke rpynne npumbKaer
u Sagitta elegans. Krohnia hamata nepxuTcsi HECKOABKO OCOGHAKOM, 1a=
pasi GoJbllHe KOJAMYECTBA M NMPH Temmepatype MeHbuie 2°,

TemnepaTypHble ycaoBus B 2—4° ABASIOTCA ONTHMAJBHHIMM JJsi BCETO
STOrO KOMIIMEKCa KAaK B OTHONIEHWH YMCJIEHHOCTH, TAK M BeJIWYHHB OPraHus-
woB. Cama no ce6e BeIHUHHA OPrAHM3MA HE SBAAETCH XapaKTePHCTHKOR onTH-
MaZbHOCTH YC/A0BHA. BeauuyuHa opraHu3Ma XapakTepH3yeT JHIb BO3PACTHYIO
CTynenb W MOKA3BIBAGT JKH3HEHHHH IHKA JaHHOro Bhia. B sasucumocTn or
BO3pacTa ONTHMAJbHHE ycaoBus OyayT Mensarbcs. Tam, rae umeiorcs onpe-
Ae/NeHHbe BO3PAaCTHBIE CTa{HH, MO BeJHYHHE OpPraHH3MOB MOMHO OhlBaeT
cyauTb O GJAarONPHATHOCTH YCJAOBHI CpPeAbl.

YKusHeHHbIl LMKA HEOOGXOMMMO PAacCMaTpHBATL B CBA3H C TEUEHHAMH, OCO-
GeHHO C HOPJAKANCKHM TeueHWeM, OMHUChiBaluMM Goabmol kpyr B bBapenilo-
BOM MoOpe. :

HMmes maTtepuaa JHub N0 paspesy, a He MO CeTKe, OYE€Hb TPYAHO CYAWTH
0 ‘sHaueHun Tedenuit. HamernBuIascsa cps3b BEAHYHHH OPraHH3MOB C pacnpe-
AeJAeHHeM TedeHUl B oTHowweHuH Themisto abyssorum W HEKOTOPLIX APYTHX
BHAOB TOBOPUT O BO3MOKHOCTH nepeHoca (opM H3 OJHOTrO paiOHa B ApPyro#
M pocTe B TeYeHHe 3TOro MnepeHoca.

UurepecHsm siBaseTca To, 4to pax popm (Thysanoessa inermis, Thysa-
noessa longicaudata, Krohnia hamata, Sagitta elegans) no xpasM Teuenui
69—70° u 75—77°N kpynHee, 4eM B UEHTPAJbHOH 4aCTH MOPH. _

10. [Tpu cpaBHeHHMH BEeJHUYHHB OPraHU3MOB U3 [EHTPANBHOIO H
wxHoro pafionos (Sagitta elegans, Themisto abyssorum w HEKOTOPHIX APYTHX)
BHAHO, 4TO Pa3BUTHE B IEHTPAJIbHOM, 60/€e X0J0AHOBOAHOM, palioHe 3anasibi-
BAET N0 CpaBHEHHIO C Gojee TenJAOBOAHbLIM —0KHbM. Tax, aan Sagitfa sto
3anasgblBaHHe NMPOHUCXOAMT HA 1 Mecsl; MOYTH TO K€ H y HEKOTOPhIX APYTHX
BAaAOB. [loBHAUMOMY, 3TO OGDBACHAETCA OCOOGEHHOCTAMH 3KOJNOTHYECKOrO Mo~
PALKA, 2 HMEHHO 3aMeI/IEHHbIM Pa3BATHEM B 60/1€€ X0J0AHOBOAHOM LIEHTPANIbHOM
pasione. [lpouspeneHHelt OMOMETPHYECKHH aHAJH3 Ha PacoBbl COCTAB AAf
Themisto abyssorwm u Ap. He N4€T OCHOBAHMA 15 BH/IEJEHAS OPTraHH3MOB
STHX ABYX paioHOB B DaCH.

Mocksa, 1935.

1 Cm. pabory 3aayasckot E.C. n Cunprora X, CyTounn# 0L ONTAHMS TPECKE
(MacToSIMK BOYCK).



WEIGHT AND ECOLOGICAL FEATURES OF THE MACRO-
PLANKTON ORGANISMS OF THE BARENTS SEA

By B. G. Bogoroo
SUMMARY

I. INTRODUCTION

This paper is a sequal to those published earlier dealing with ihe
determination of the weight characteristic of plankton organisms of the Barents
Sea.

The aim of this work is to determine the average weight for organisms of
different size. For age criterion we have taken the size of the body, due to
the fact, that the stage of development of plankton macroorganisms, having
passed the larval stages, is not easy to determine.

For determining some features of ecology and of the interrelation of size
of organisms with the medium we made numerous measurements and
weighings of different organisms. A special material is needed for elucidating
the questions mentioned above; however, we endeavoured to obtain some
data of approximate character, bearing in mind the importance of investi-
gating the length of life and interrelation of organisms with medium in
order to determine the productivity of the sea. -

For quite a number of species the material at hand was rather scarce, but it
gurs some figures on the order of weight of the organisms (particularly in
Coelenterata).

The number of specimens weighed is shown in the tables, these data allo-
wing us to determine at once the degree of accuracy of the given average
weight. In cases when the figures were obtained from a small number of
weighings these figures are given in brackets,

In tables of average weighs the figures representing the weight of orga-
nisms not exeeding 10 mg. have been averaged to 0.1 mg. those exceeding
10 mg—to whole numbers. '

Since this short summary is too limited to give a detailed exposition
of the russian text, we direct those interested in separate species to tables
and drawings with translated headings. The russian letters on the drawings
mean: #2z— milligrams, s — millimetres, sk3. — number of individuals.

II, MATERIAL

We used for the present investigation the material, supplied by the Barents
Sea plankton catches of the Institute of Marine Fisheries and Oceanography
(formerly the State Oceanographical Institute), mainly of 1930.

The material was collected chiefly by means of a Nansen’s silk net No. 8
50 em. diameter partly with an egg-net 80 cm. diameter, and a fry trawl.

Nansen’s net is evidently too largely-meshed for sampling the macroplank--
ton, only a few single specimens being present in the sample as a result.
Particularly scarce was the material representing the northern region, only
summer and autumn catches being available. In other seasons these regions
are covered with ice, therefore hardly any material for the whole year is
likely to be obtained.
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We divide the Barents Sea into a number of regions as has been done
for Copepoda:

[. The first region, covering the space from the Murman coast to 76° N—
»Southern region®.

II. The second region being located between 75 to 77° N — , Contralregion*®.

IIl. The third region occupying the northern part of the Barents Sea north-
ward from 77° N — ,Northern region®. !

. These regions differ widely in temperature. The first one is charactetized
by high positive temperatures, about 5° on the average; the second region —
by positive temperatures, averaging 1°, and the third region by negative tem-
peratures averaging — 0,5°,

Other hydrological data for these regions show a smaller range of variation.
The salinity of the northern part of the Barents Sea (up to 77°) is lower than
that of the southern. The oxygen saturation is very high throughout (from
80 to 100°/,); at some stations it even exceeds 100°/,. The pH data vary but
slightly, ranging about 8.

‘Thus the temperature proves to be the most variable factor.

IITI. METHODS

The characteristic feature of weight investigation of macroplankton orga-
nisms is the possibility of weighing each organism separately.

The material was determined mainly for raw weight and body size, dry
weight determinations having been possible only in a few cases. When weighing
raw material a. considerable evaporation of moisture occurs (fig. 2) so that
it must bedone during the first three minutes. Within a 10 minutes interval
the organism loses 39Y/, of its weight.

IV. RESULTS AND GENERAL CONCLUSIONS

1. In results of the present work we obtained data on species of macro-
plankton organisms. About 3000 weighings have been made. Chief attention
was paid to Amphipoda, Euphausiacea and Chaetonatha.

2. A summary tables show the average weight and size of species and
average weight of organisms of different size (see also individual figures).
The table and figures supply information on the weight of different size groups
for the investigation of plankton biomass and the feeding of plankton-consu-
ming organisms,

3. The study of the length of life of macroplankton organisms of the
Barents Sea has shown that Meganyctiphanes norvegica, Themisto abyssorum,
lhysanoessa inermis, Thysanoessa raschii, Thysanoessa longicaudata, Thysa-
noessa neglecta and as being analogous with those Themisto libellula have
a two-year life cycle (see the corresponding tables and figures).

Although the larval stages were absent in our material, we have full rea-
son to assume the life cycle to be of a two-year duration judging by the
great quantity of small organisms present at definite times of the year, by the
presence throughout the year of medium sized organisms and by the disappre-
rance at definite times of the large organisms. It follows that the length of
life of the small and large organisms #s of about a half-year duration, that
of the medium-sized about a year. :

The small specimens of 7'hemisto abyssorum, Thysanoessa longicaudata
and Thysanoessa inermis appear in great numbers from August to December,
hence reproduction takes place in spring and summer. The large organisms
of these forms appear early in winter and are found up to spring.

The occurrence of Thysanoessa neglecta and Thysanoessa raschii presents
a somewhat different picture, the small organisms abounding from December
to April, which shows that reproduction takes place in the warmest time in
autumn.
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Unfortunately, the re was very little material on these two spccies. Mega-
nyctiphanes norvegica follow the above two species closely giving a good
example of a warm water (thermophilic) species. %

The material on Sagitfa elegans and Krohnia hamata is lacking for a
number of months, which makes it difficult to judge the length of life of
the species. We presume these species to have a one-year life cycle,
basing our presumption on the rapid transition (within half a year) of maxi-
mum quantities of specimens from small to big followed by reappearance. of
the young. '

The other species are rather poorly represented in our material and are of
no use in forming a judgement on the length of life. _

The seasonal variations of the size of organisms are related to the cycle
of life.

4. Concerning depth distribution, one common feature was observed,
being particularly characteristic for Crustacean. All species prefer the deep
water layers during light seasons — summer (when in polar conditions it is light
throughout the 24 hours) and the surface layers during dark seasons — winter-
time (when in polar conditions they have night throughout the 24 hours).

This is particulary observed in medium and large sized organisms. The
" smallsized organisms appear mainly in the surface layer.

The average size of organisms is also subject to fluctuations. In winter
they are of about the same size being larger in the deep layers during the
light season of the year.

The seasonal migration of macroplankton, especially of ,Krill“ (Crustacean)
play a conspicuous role in the determination of bathypathy of plankton
organisms. Thus the seasonal vertical distribution of macroplankton is con-
- nected with the seasonal variation of illumination conditions in the polar
seas. Besides, the rising of large organisms to the surface layers in winter
is connected with processes of reproduction (occuring, as we presume, in this
time of the year for the majority of species).

The temperature has little if at all to. do with this phenomenon, the majo-
rity of organisms existing in most variegated temperature conditions, whereas
the change of place of inhabitance is cormon to all.

It is worthy of note that in summer time the cod feeds on macroplankton
Crustacean —the “Krill* which proves the abundance of the latter in bottom
layers during the light time of the polar year.

Temperature and depth have proved to de the leading factors within
the Barents Sea (as far as material at hand shows). Other factors, such as
oxygen, pH and salinity have no strong elfect either upon quantity or prefe-
rence of organisms of different sizes. The reason may be supposed to lie in
the general constancy of the above factors throughout the Barents Sea, both
in different areas and in vertical layers.

In order to determine the Importance of a given factor we divided our
material into arbitrary size groups. This was absolutely necessary due to the
fact that the importance of a given factor for the species varies with age,
i. e, that the ecology of different age groups varies quite as widely as that of
different species.

' The small sized organisms, as far as depth is concerned, keep mainly
in the upper layers-100—0 m. deep. The larger organisms shift considerably
throughout the year, inhabiting different layers at different seasons of the
year.

These seasonal variations in the population of diiferent layers is a big
obstacle to the elucidation of the importance not only of the depth factor
but also of the temperature factor. The majority of the “Krill“ specimens:
Themisto abyssorum, Meganyctophanes norvegica, Thysanoessa inermis and
longicandata show a marked preference for relatively ,high“ 2 to 4° iemperatures
(in the Barents Sea conditions). Meganyctophanes norvegica shows a liking
to even higher temperatures 3 —5° C. Sagitta elegans belongs to the same

Tlepeeit® 3 17
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group. Krohnia hamata stands somewhat apart, being abundant under tempe-"
ratures below 2° C.

The temperature conditions of 2 to 4° have been shown to be optimal for the
whole above complex of organisms both for size and number. Size of the
organisms alone is no criterion for the optimum of conditions. It characterizes
only the age stage and life cycle of the given species. The optimal condi-
tions vary, depending from the age of the organisms. Where definite age
stages may be observed, the size of organisms enables one to judge the
optimum of medium conditions.

When studying the life cycle, the currents are to be taken into account
especially the warm Atlantic current, forming a large circle in the southern
and central parts of the Barents Sea. With material available only for one
part of the sea and mnot for the net work of stations, it is very dificult to
estimate effect of the currents.

The relationship noted between the size of organisms and the distribution
of currents as far as Themisto abyssorum and some other species are con-
cerned speaks in favour of the possibility of the transport of forms from one
area to another and of their growth during the way.

It is interesting to note that in a number of forms: 7Thysanoessa inermis,
Thysanoessa longicaudata, Sagitta elegans, Krohnia hamata and others the
organisms occurring at the borders of currents—69° to 70° and 75°—77° are
larger than those from the central part of the sea.

When comparing the size of organisms from the central and the southern
areas (Sagitta elegans, Themisto abyssorum and some others) it becomes
clear that the development of organisms from the central colder area lags
behind that of forms found in the warmer southern area. Thus Sagitta is one
month behind, about the same holding true for some other species. This is
evidently due to ecological features, namely to the development being handi-
capped in the colder central region.

Biometrical investigations of Themisto abyssorum and of some other spe-
cies give no reason for dividing the organisms of the above two regions.
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